The longitudinal structure of depression in children and adolescents was examined by applying a Trait-State-Occasion structural equation model to 4 waves of self, teacher, peer, and parent reports in 2 age groups (9 to 13 and 13 to 16 years old). Analyses revealed that the depression latent variable consisted of 2 longitudinal factors: a time-invariant dimension that was completely stable over time and a time-varying dimension that was not perfectly stable over time. Different sources of information were differentially sensitive to these 2 dimensions. Among adolescents, self-and parent reports better reflected the time-invariant aspects. For children and adolescents, peer and teacher reports better reflected the time-varying aspects. Relatively high cross-informant agreement emerged for the time-invariant dimension in both children and adolescents. Cross-informant agreement for the time-varying dimension was high for adolescents but very low for children. Implications emerge for theoretical models of depression and for its measurement, especially when attempting to predict changes in depression in the context of longitudinal studies.
Two critical issues confront almost all researchers who engage in longitudinal studies of depression in children and adolescents. One is the fact that depression tends to be relatively stable over time, making difficult its prediction by variables other than prior levels of depression (Tram & Cole, 2006) . The second is the historically weak cross-informant agreement in the measurement of depression, making difficult the establishment of convergent validity, often considered a psychometric prerequisite for rigorous research (Achenbach, Krukowski, Dumenci, Ivanova, 2005; Achenbach, McConaughy, & Howell, 1987) . The combination of these two facts led to three overarching goals for the current study. The first was to examine the longitudinal structure of depression in children and adolescents, distinguishing two aspects of depression: one that is perfectly stable over time and one that varies over time. Underlying this goal is the assumption that predicting change in the time-varying aspect of depression is quite possible, whereas predicting change in the time-invariant aspect of depression is not. The second goal was to examine cross-informant agreement in the assessment of depression as a function of these two dimensions. The third goal was to characterize the degree to which different informants might be differentially sensitive to the time-invariant versus time-varying aspects of depression, a difference which, if ignored, could contribute to cross-informant disagreement. We pursued these goals via a four-method, four-wave, two-group study of depression in community samples of children and adolescents.
Time-Invariant and Time-Varying Dimensions
We begin with clarification about our terminology. Here, the "time-invariant" (or TI) dimension of a construct refers to that part of a variable that is 100% stable over time. Its longitudinal prediction of itself is perfect, at least over the time period or developmental interval under investigation. Conversely, the "timevarying" (or TV) dimension of a construct refers to that part of a variable that is not perfectly stable over time. Its longitudinal prediction of itself is imperfect, implying that other variables play a role in its prediction. Taken together, we can visualize the TI component as reflecting one's long-term average level the characteristic, and the TV component as reflecting one's fluctuations around that mean. Therefore, at any given point in time, the variance of this characteristic can be partitioned into these two sources. We hasten to add, however, that these TI and TV factor characteristics pertain only for the parameters that govern a particular study. For example, that which emerges as a TI factor in an observational study may well be amenable to intervention in an experimental study. Conversely, that which emerges as a TV factor in a study of children may be invariant in a study of adults.
Previously, we (and others) have used the term trait factor to refer to the TI dimension, the term occasion factor to refer to the TV dimension, and the term state factor to refer to their aggregation (Ciesla, Cole, & Steiger, 2007; Cole, Martin, & Steiger, 2005; LaGrange & Cole, 2008) . We have elected to abandon these terms for the current paper (although we still use the terms trait and state in the more conventional, psychological sense). The reason for this change is that the terms trait and state, by virtue of their roles in many personality theories, tend to connote more than we intend in the current study. Here, we only focus on the degree of temporal stability represented by the TI and TV factors. For example, socioeconomic status tends to have a strong TI component; however, no personality theorist would regard socioeconomic status as a personality "trait." In the current article, we focus on the TI and TV concepts not the more historical trait and state concepts.
Almost any human characteristic that can be measured repeatedly over time can theoretically be broken into its TI and TV dimensions; however, this division need not be equal. Using structural equation modeling methods, Cullati, Courvoisier, and Burton-Jeangros (2014) reported that broadband measures of mental health contain much more TI variance than TV variance in a sample of Swiss adults. Conway, Rutter, and Brown (2016) reported that environmental stress contained as much as 74% TI variance. Olatunji and Cole (2009) reported that physiological reactivity and worry-oversensitivity contained 64 and 80% TI variance, respectively, whereas general anxiety contained only 48% TI variance. Lee (2014) found that 79 to 94% of the variance in children's self-esteem was because of a stable TI factor. Conversely, Hatton et al. (2008) found that over 56% of the variance in negative interpersonal behaviors exhibited by young adults was attributable to a TV factor. In the case of depression, previous studies agree that the construct contains both TI and TV variance; however, estimates of the proportion of variance attributable to the TI versus TV dimensions vary widely, potentially as a function of age, method of measurement, clinical status, and data analytic method (Cole et al., 2009; Conway et al., 2016; Naragon-Gainey, Gallagher, & Brown, 2013; Prenoveau et al., 2011; Tabak et al., 2016) .
Several statistical methods have been developed for disentangling the TI and TV dimensions of constructs used in longitudinal studies Eid & Langeheine, 1999; Kenny & Zautra, 1995; Steyer & Schmitt, 1994) . In light of Cole et al.'s (2005) review of these methods, we have opted to utilize a version of the Trait-State-Occasion (TSO) method that allows for shared method variance in multimethod designs (see Ciesla et al., 2007) , even though we no longer use the terms trait and state that are parts of the namesake of this method.
The TSO method is represented generically by the structural equation model depicted in Figure 1 . In this example, the four circles labeled "Dep" represent latent depression variables at waves 1 to 4. Each Dep factor is extracted from four methods of measurement: self-report (SR), peer nomination (PN), teacher rating (TR), and parent report (PR), repeated every year. The variance of each Dep latent variable can be partitioned into two parts: that which is because of a single TI latent variable and that which is because of one of several TV latent variables. We show the TI factor as a single variable; however, it could be equivalently represented as an auto-regressive series of variables (TI1 ¡ TI2 ¡ TI3 ¡ TI4), in which the coefficient for each path is fixed at 1.0, signifying the perfect temporal stability of TI. The TV factors are connected to each other by auto-regressive paths that are not set to one; instead they are freely estimated and represent the degree of (imperfect) stability of the TV factor over time. Because the four methods are repeated at each wave, we modeled shared method variance by allowing the residuals of like methods to covary across waves (see the curved double-headed arrows at the bottom of Figure 1 ; LaGrange & Cole, 2008) . The model yields five key types of parameter estimates: (a) factor loadings of SR, PN, TR, and PR onto Dep, (b) correlations among the measurement residuals, (c) variance of the TI factor, (d) variance and residual variances of the TV factors, and (e) stabilities of the TV factors. When similar parameters are estimated at each wave, they can be constrained to be equal, although the model can be estimated without such constraints.
One way to understand the TI and TV factors is to visualize their contributions to the correlation of the Dep factor with itself over different amounts of time. To see this, we combine the TI and TV characteristics to create what we call longitudinal stability curves for each informant (see Figure 2) . Each curve represents the correlation of a particular depression factor with itself over one or more lags, as a function of r lag ϭ P TI ϩ P TV S lag , where P TI is the proportion of variance because of the time-invariant dimension, P TV is the proportion of variance because of the time-varying dimension, S is the stability of the time-varying factor, and lag is the length of the longitudinal test-retest time interval expressed as number of lags. For such a curve, two things are of particular interest. First, the initial drop in the longitudinal correlation (indicating that the test-retest correlation diminishes as the lag increases) is largely a function of the stability coefficient S. Second, as the lag increases, the curve converges on an asymptote, the height of which reflects the proportion of time-invariant variance in the depression factor. This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. Figure 2 shows how longitudinal correlations can be very large over short intervals (e.g., lag ϭ 1) but diminish in magnitude as the time intervals get longer (e.g., lag Ͼ1). For many psychological constructs, these longitudinal correlations do not typically drop to zero even when the lag is very long (Roberts & DelVecchio, 2000) . Instead the correlations approach some nonzero positive asymptote (r ϭ .4 in Figure 2 ). The TSO model anticipates exactly this kind of longitudinal behavior. In fact, the long-term asymptote for these correlations is represented by the proportion of TI variance contained in Dep: P TI ϭ var(TI I (var(TI) ϩ var(TV)). Only when Dep contains no trait variance will the Figure 2 asymptote be zero.
The role of the TV dimension is also evident in Figure 2 . It is represented by the curved part of the line, signifying the rate at which the longitudinal correlations diminish. If we assume that the stability (S) of TV is constant for all lags of equal duration, then this rate function is equal to S lag P TV . All other things being equal, if TV is highly stable, then the correlations in Figure 2 will diminish very gradually. Alternatively, if either the proportion of TV variance or the TV stability is very low, the Figure 2 correlation will drop to an asymptote very quickly.
When applying the TSO model to multimethod, longitudinal data on depression in children and adolescents, we hypothesized that a latent depression factor will consist of significant amounts of both TI and TV variance in both child and adolescent samples. Although we tested for group differences in TI and TV variances, we did not have strong hypotheses. On the one hand, certain trait-like characteristics may be somewhat under construction in childhood and emerge more completely during adolescence. On the other hand, interrater agreement about emotional and behav- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
ioral problems tends to be greater for children than adolescents (Achenbach et al., 1987) , potentially suggesting greater behavioral consistency among children than adolescents. Achenbach et al.'s (1987) meta-analytic review revealed a pattern of very weak cross-informant correlations for measures of children's psychopathology. Cross-informant correlations among measures of parent-, teacher-, peer-, and self-reported problems generally ranged from .20 to .27. The one exception was the .44 correlation between teacher and peer reports. Correlations were notably larger (.59 to .73) when the two informants had similar relations to the child (e.g., two different teachers or two different parents). Almost 30 years later, the situation does not seem to have changed, as De Los Reyes et al. 's (2015) meta-analysis revealed that average cross-informant correlations were .25 and .30 for children's internalizing and externalizing problems, respectively.
Cross-Informant Agreement
Speculations about the reasons for such low cross-informant agreement have ranged widely. They include the effects of random measurement error (Dirks, Boyle, & Georgiades, 2011; Dirks, De Los Reyes, Briggs-Gowan, Cella, & Wakschlag, 2012) , degree of focus on observable behaviors (Markon, Chmielewski, & Miller, 2011) , informant bias and method variance (De Los Reyes, 2013) , symptom severity (De Los Reyes et al., 2015; Carlson & Youngstrom, 2003; Thuppal, Carlson, Sprafkin, & Gadow, 2002) , calibration issues (Drabick, Gadow, & Loney, 2007) , cognitive developmental differences between child and adult observers (Smetana, Campione-Barr, & Metzger, 2006; Spear, 2000) , and effects of social desirability (Dadds, Perrin, & Yule, 1998; DiBartolo, Albano, Barlow, & Heimberg, 1998; Grills & Ollendick, 2003; Rapee, Barrett, Dadds, & Evans, 1994) .
Perhaps the most commonly suggested reason for crossinformant disagreement, however, is the tendency for children's emotional and behavioral problems to be somewhat situationally specific (Achenbach et al., 1987; Comer & Kendall, 2004; De Los Reyes et al., 2015; Hartley, Zakriski, & Wright, 2011) . Children often respond or behave differently from setting to setting, probably as a function of variations in social, cognitive, and emotional demands. In stressful, chaotic households children may act withdrawn or anxious, but the same children may find the school environment to be a relatively organized and safe place where they can act in a more outgoing or confident manner. Alternatively, children who are ostracized or victimized by peers may seem angry or depressed to classmates; however, if the same children return to a supportive home, they may appear happy or content to parents.
These inconsistencies should be distinguished from the timevarying or time-invariant nature of the characteristic. Children's at-home and at-school behaviors may be quite different from each other, but both may be highly consistent over time. The conventional examination of congruence across informants glosses over these distinctions, raising three important issues. First, from the perspective of one kind of informant, a child's behavior may be highly consistent over time; to a different type of informant, the same child's behavior may seem highly variable over time. Distinguishing between time-varying and time-invariant aspects of the behavior in question is critical to our understanding of crossinformant agreement. Second, cross-informant agreement may be greater when we compare similar aspects of the same construct. For example, different informants may agree about the timeinvariant dimension of children's behavior more than they do about time-varying aspects of ostensibly the same behavior. Developmental factors may further complicate these issues. Third, time invariance is a relativistic concept, insofar as it is conditional upon the developmental period under examination. What appears to be a relatively time-varying characteristic in childhood may become more time-invariant during adolescence.
These issues lead to three main goals and hypotheses. Our first goal was to examine the longitudinal structure of depression, estimating the degree to which it can be conceptualized in terms of distinct time-invariant and time-varying factors. We hypothesized that both child and adolescent depression would contain significant amounts of TI and TV variance, but the proportion of TI variance would be greater in adolescents than in children. The second goal was to examine cross-informant agreement as a function of both age and the division of depression into its TI versus TV dimensions. We speculated that cross-informant agreement would be stronger for the TI component of depression than the TV component. The third goal was to examine variations in the longitudinal structure of depression as a function of children's age and informant type. We hypothesized that informants who observe children over a wide variety of settings will generate ratings that are relatively balanced with regard to their sensitivity to TI and TV dimensions of depression, whereas informants who observe children in fewer settings will exhibit imbalance and be less sensitive to the invariant aspects of depression.
Method

Participants
Participants were students who initially attended either third grade (i.e., children) or sixth grade (i.e., adolescents) in one of nine public schools in a midsize city in the Midwest.
1 The study also included teachers, peers, and parents. We obtained parental consent and at least some data from 574 children and 690 adolescents (total N ϭ 1264) out of 1,699 possible recruits. Participants did not differ from nonparticipants with regard to gender or grade level (ps Ͼ .20). Ethnic differences did emerge, however, in that parents of African American children were more likely to deny consent (41.2% of nonparticipants were African American, as compared with 35.4% of participants who were African American, p Ͻ .05).
Over the course of the study, we lost 19.3% of our total N because of attrition. By far the most common reason was moving out of the school district. At each new wave, however, we implemented a rerecruitment strategy, which successfully replenished the sample. Over the course of the study, approximately 23.1% of participants represented people who came into the study late.
1 Parts of these data were examined in previous publications; however, no previous publication has used data from both cohorts, all four informants, and all four waves (Cole et al., , 1997 (Cole et al., , 2000 . Furthermore, when these data were first collected, TSO methods for separating TI and TV variance had not been developed. Consequently, no previous publication from these (or any other) data has tested hypotheses about crossinformant agreement as a function of TI and TV components of depression in children and adolescents. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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These were primarily students who had moved into the district after the beginning of the study. Participants on whom we had no missing data (n ϭ 728), participants on whom we had data for earlier but not later waves (n ϭ 244), and participants on whom we had data for later but not earlier waves (n ϭ 292) did not differ significantly on any variable. In all analyses, we used full information maximum likelihood estimation to maximize the use of all available data and to reduce bias because of the possibility of nonrandom patterns of missingness (Widaman, 2006) . In our child sample, 51.8% of participants were male, and 48.2% were female. At the beginning of the study, children were 9.1 years old (SD ϭ .9) and adolescents were 12.3 years old (SD ϭ 1.1). In terms of racial/ethnic composition, 59.6% of our participants were Caucasian 35.0% were African American, 1.6% were Latino American, 0.8% were Asian American, 0.5% were Native American, 1.8% were multiethnic, and 0.7% classified themselves as "other." Overall, participants were from homes with a range of 0 to 7 other children at home (M ϭ 2.8). The annual family incomes ranged from less than $20,000 to more than $120,000 per year, with a median annual income of $40,000. By either parent or child report, 5.2% of children and 7.9% of adolescents had received treatment for behavioral or emotional problems in the past year.
Measures
We obtained four measures of depressive symptoms, from four distinct informants: self, peers, teachers, and parents.
Self-report. The Children's Depression Inventory (CDI; Kovacs, 1982 Kovacs, , 1985 ) is a 27-item self-report measure assessing affective, cognitive, and behavioral symptoms of depression. Each item consists of three statements scored in order of increasing severity from 0 to 2. Respondents select one of the three statements that best describes themselves during the previous 2 weeks. Psychometric studies of the CDI suggest that the measure has relatively high levels of internal consistency, test-retest reliability, as well as predictive, convergent, and construct validity, especially in nonclinical populations (Carey, Faulstich, Gresham, Ruggiero, & Enyart, 1987; Kovacs, 1985; Saylor, Finch, Spirito, & Bennett, 1984; Smucker, Craighead, Craighead, & Green, 1986) . In the present study, the suicide item was dropped because of school administrators' concerns. The 26-item questionnaire has had a high degree of internal consistency in previous research (␣ ϭ .89; Jordan & Cole, 1996) . Coefficient ␣ in the current study ranged from .89 to .92.
Peer report. The Peer Nomination Index of Depression (PNID; Lefkowitz & Tesiny, 1980 ) is a 13-item measure in which peers identify children who manifest symptoms of depression. On an optical scan sheet, children shade in ovals to select classmates for each item (e.g., "Who looks sad?" "Who doesn't have much fun?"). Children are allowed to nominate multiple classmates for any given item. Names of 25-30 classmates were provided to each participant. In elementary schools, these were the names of all consented students from the respondent's self-contained homeroom. In middle schools, where students were not in self-contained classrooms, we used a variation of this procedure. Rosters were derived from a complex algorithm that assigned potential nominees to nominators such that (a) every nominator had 25-30 names, (b) every participant's name appeared on 25-30 lists, and (c) only nominees who shared multiple classes with a particular nominator appeared on the nominators' list. Participants could not nominate themselves. Scores on individual items represent the proportion of classmates who nominated a particular person as manifesting a particular depressive symptom. Item scores were summed for each participant, yielding a total score potentially ranging from 0 (no nominations from classmates for any symptom) to 13 (all classmates nominated the participant for every symptom). Evidence of convergent validity consists of significant correlations between the PNID and teacher reports of depressive symptoms (Worchel et al., 1990 ) and significant loadings onto a depression factor in previous multitrait-multimethod research . Six-month retest reliability is .70 (Cole, Martin, Powers, & Truglio, 1996) , and coefficient ␣ is .85 (Lefkowitz & Tesiny, 1985) . In the current study, eight exploratory factor analyses (one for each cohort/wave combination) revealed that one item became systematically weaker as participants grew older. For older participants, the item "Sleeps in class" loaded less than .30 on the primary factor. We dropped this item from further analysis in both cohorts. Coefficient ␣s for the modified PNID ranged from .84 to .89.
Parent report. The parent form of the CDI (PCDI; Wierzbicki, 1987) consists of the original CDI items, reworded for use by parents about their children. Parents choose sentences that best fit their child's behavior over the previous 2 weeks. The PCDI has a highly interpretable factor structure (Cole, Hoffman, Tram, & Maxwell, 2000) and good reliability in a clinical sample of children (Kazdin, French, Unis, & Esveldt-Dawson, 1983) . In nonclinical samples (Wierzbicki, 1987) , the PCDI has also shown evidence of convergent validity, test-retest reliability (r ϭ .75 over a 1-month interval), and internal consistency (coefficient ␣ ϭ .85). In the current study, coefficient ␣ ranged from .85 to .91.
Teacher report. The Teacher's Rating Index of Depression (TRID; Cole, Truglio, & Peeke, 1997) consists of the 13 items used by Lefkowitz and Tesiny (1985) reworded for use by teachers about a child. Each item is associated with a 4-point Likert scale (0 ϭ never to 3 ϭ often). The TRID demonstrated very good convergent, discriminant, and construct validity in a confirmatory factor analytic study of elementary school students . In the current study, the TRID manifested a high degree of internal consistency, as coefficient ␣ ranged from .92 to .94.
Procedures
All procedures were approved by the University of Notre Dame institutional Institute Review Board (IRB) in 1996. Parent consent forms were distributed to children at school. Parents signed the forms, either granting permission for their child to participate or not. Forms were returned to school and later collected by research assistants. In the participants' classrooms, we collected data once a year for 4 years. Data collection was scheduled approximately 6 -8 weeks after the beginning of the school year, giving peers and teachers time to get to know the participants. Research assistants administered the CDI and PNID. In Grades 3-5, one research assistant read the questionnaires aloud, which required all students to proceed at approximately the same pace. In addition, the research assistants displayed enlarged example items from the measures on posters in front of the class to serve as aids during the presentation of instructions. In Grades 5-9, research assistants read This document is copyrighted by the American Psychological Association or one of its allied publishers.
the instructions for each measure aloud, but the participants answered the questions at their own pace. We counterbalanced the presentation of the CDI and PNID by classroom to reduce order effects. In all classrooms, research assistants circulated among the students and answered questions when they arose. We allowed nonparticipating students to work quietly at their desk during the questionnaire administration time.
Parents received the PCDI via mail at approximately the same time that children completed their inventories. Parents returned their completed questionnaires directly to the university in selfaddressed, stamped envelopes. We requested that the survey be completed by the primary caregiver. Approximately 84% of the respondents were biological mothers, 7% were stepmothers, and 9% were fathers. We also requested that the same parent complete the inventory at each wave. Across all waves and all participants in the study, 94% of the parent questionnaires were completed by the same individuals. The adult respondents could either receive $10 for their participation or have the money donated to the school for the purchase of educational materials.
Teachers received the TRID at the same time that children completed their surveys. Substitute teachers did not participate. Instead, regular teachers completed the surveys upon their return to school. Teachers received $30 each for their participation. Table 1 contains the means, SDs, and correlations of all measures broken down by cohort and grade level. For all measures, these statistics were similar to those reported in previous research on community samples of children and adolescents (Cole et al., , 1997 Epkins & Meyers, 1994; Lefkowitz & Tesiny, 1985; Wierzbicki, 1987) . Using Kazdin's (1989) guidelines for identifying "extreme groups" on the CDI, we noted that 19.6% of children and 22.4% of adolescents obtained scores of 17 or higher. Although we do not advocate use of CDI cutoffs to diagnose depression, these scores do indicate that our community samples contained substantial numbers of participants with serious, depression-related problems.
Results
Descriptive Statistics
Confirmatory Factor Analysis: The Measurement Model
Before proceeding with the primary TSO analyses, we used confirmatory factor analysis to test our measurement model. The model is depicted in Figure 3 . In it, all depression measures from a given wave and cohort loaded onto one of four wave-specific depression latent variables. All latent variables were allowed to covary. Because the same measures were used at each wave, we also allowed the residuals for like methods to covary across waves, in a manner akin to Kenny and Kashy's (1992) recommendations for multitrait-multimethod models. As per Widaman, Ferrer, and Conger (2010) , we identified the model by fixing the variance of the Wave 1 latent variable to unity and constraining CDI factor loadings to be equivalent across waves. 2 We evaluated model fit using the 2 test statistic, the TuckerLewis fit index (TLI; Tucker & Lewis, 1973) , the comparative fit index (CFI; Bentler, 1990) , and the root mean squared error of approximation (RMSEA; Browne & Cudeck, 1993; Steiger & Lind, 1980) . Nonsignificant 2 tests indicate good fit; however, when N is large a significant 2 can emerge for models that fit the data well by other criteria (e.g., TLI and CFI Ͼ .90 and RMSEA Ͻ .08; Bentler & Bonett, 1980; Browne & Cudeck, 1993) . In both cohorts (tested separately), the model yielded a significant 2 (as expected, given the large sample sizes); however, by all other criteria, both models provided excellent fits (see Table 2 ). All loadings were significantly different from zero and sufficiently high to support the TSO model. The majority of loadings fell in the low to moderate range, and about one-third fell in the moderate to high range (see Table 3 ). This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
To test measurement equivalence across waves, we tested a model in which the factor loadings for all four measures were constrained to be equal across waves. Although the model continued to provide a good fit in both cohorts, the changes in 2 were significant (see Table 2 ). Consequently, we proceeded with a series of follow-up analyses to identify which measures did not evince equivalent loadings across particular waves (see Table 2 ). In Table 3 , subscripts indicate where nonequivalence occurred. In Cohort 1, only the PNID showed evidence of measurement nonequivalence and only at Wave 2 (Grade 4). In Cohort 2, greater evidence of nonequivalence emerged, primarily because the factor loadings for each measure diminished slightly after Wave 1 or Wave 2. Before and after these drops, loadings were not significantly different. Following Byrne, Shavelson, and Muthén's (1989) recommendations, we allowed for these patterns of measurement nonequivalence when testing our subsequent full-scale TSO models.
Gender differences in depression emerge in early adolescence. These differences do not appear to be because of changes in the reliability or validity of depression measures. Nevertheless, we tested measurement equivalence across gender. Using a two-group confirmatory factor analysis (the same model as depicted in Figure  3) , we compared two models, one in which all factor loadings were unconstrained across groups and one in which all factor loadings for girls were constrained to equal their corresponding loadings for boys. Not only did the model fit well in both groups, but the difference in goodness of fit between the two models was nonsignificant for both the younger cohort, ⌬ 30) . Furthermore, the constrained and unconstrained loadings were nearly equal to each other and to the estimates reported in Table 3 .
Multi-Informant TSO Model
To estimate the amounts of TI and TV variance, we conducted two TSO analyses as shown in Figure 1 , one for the younger cohort and one for the older. In each model, we retained the pattern of This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
partial measurement equivalence constraints represented in Table  3 . In keeping with Kenny and Zautra's (1995) assumption of stationarity for similar models (i.e., that the variance explained by each source is remains constant across waves), we used Mplus version 7.31 (Muthén & Muthén, 1998 to add two additional constraints: (a) that the TV factor stability coefficients were equal across waves, and (b) that the TV factor variances were equal across waves. 3 In both cohorts, the model fit the data well. For the younger cohort, 86 2 ϭ 123.60, RMSEA ϭ .028, CFI ϭ .99, and TLI ϭ .98. For the older cohort, 86 2 ϭ 169.49, RMSEA ϭ .042, CFI ϭ .98, and TLI ϭ .96. Although the 2 were significant, all other goodness-of-fit indices indicated that discrepancies between the models and the data were quite small.
Structural model parameter estimates appear in Table 4 . (As the measurement model parameter estimates were nearly identical to those in Table 3 , they are not repeated.) In both the younger and older cohorts, the latent depression variables had significant TI and TV variance. Cohort differences emerged in that the total amounts of TI and TV variance were greater in the adolescent cohort. In children, depression contained 62% TI and 38% TV variance. In adolescents, depression contained 46% TI and 54% TV variance. In neither cohort were the TI and TV variances significantly different from each other, nor were the TI/TV ratios significantly different from 50/50 (i.e., the ratios of TI to TV variances were not significantly different from unity). In both cohorts, the TV factor stability estimates were relatively large.
Dual TSO Models With Informant-Specific Factors
In the next set of analyses, we examined the TI and TV dimensions of depressive symptoms as a function of informant type (i.e., self, teacher, peers, and parents). We also estimated the congruence of different pairs of informants (e.g., self with parent, teacher with peer, etc.) for the TI and TV dimensions of depression taken separately.
For these analyses, we tested a series of dual TSO models, in which we extracted informant-specific TI and TV factors. In each analysis we examined only two of the four informants (as adding all four informants rendered the model unwieldy and inestimable). For example, in one analysis, we estimated two TSO structures simultaneously, one for self-reported depression and one for parent-reported depression. The two structures were linked to each other insofar as we allowed (a) the two TI factors to covary, (b) the two exogenous TV factors to covary, and (c) the residuals of the downstream TV factors to covary. Figure 4 depicts the dual TSO model for self-and parent-report data. As the other five dual TSO analyses (examining the other pairwise combinations of informants) were identical, they are not depicted here.
As we did not have multiple informant-specific measures, we used parcels to represent each wave-specific latent depression variable (Bandalos & Finney, 2001; Hall, Snell, & Foust, 1999; Williams & O'Boyle, 2008) . Specifically, we randomly assigned items from a given depression measure to one of three parcels (see Cole, Perkins, Zelkowitz, 2016) . The practice of parceling offers both advantages and disadvantages (Little, Rhemtulla, Gibson, Schoemann, 2013; Marsh, Lüdtke, Nagengast, Morin, Von Davier, 2013) . In particular, recent work has shown that across different allocations of items to parcels, results can differ in terms of model fit, parameter estimates, and SEs (Sterba, 2011; Sterba & MacCallum, 2010; Sterba & Rights, 2016 , 2017 . This phenomenon is known as parcel-allocation variability (PAV). In the presence of PAV, results for a single allocation may not be representative of results across the range of possible allocations.
To ensure that our results were generalizable beyond a single randomly chosen allocation, we implemented the procedure developed by Sterba and Rights (2016) that pools results across many allocations. Using the R function poolMAlloc, we conducted each dual TSO analysis 500 times, using a different random allocation of items to parcels every time. In every analysis, we constructed three parcels per factor with approximately equal numbers of items per parcel. We fit each of these models to the data, and then pooled the resulting goodness-of-fit information and parameter estimates. 4 For both our younger and older cohorts, we applied this dual TSO model to all six pairings of our four informants (child vs. peer, child vs. teacher, child vs. parent, peer vs. teacher, peer vs. parent, and teacher vs. parent). For both children and adolescents, these analyses yielded estimates of (a) TI factor variances, (b) TV factor variances, (c) all six cross-informant correlations for both the TI and TV factors, and (d) stability estimates for the TV factors.
In every instance, the model fit well by all criteria, except the 2 , which can reflect the effect of relatively small discrepancies when the sample size is large. RMSEAs ranged from .043 to .077; CFIs ranged from .916 to .960; TLIs ranged from .903 to .954; and SRMRs ranged from .064 to .091. Goodness-of-fit information for all models is presented in Table 5 .
Estimates of structural model parameters for all 12 models are presented in Table 6 . Their interpretation is difficult, however, because (a) many of the estimates are unstandardized, (b) not every parameter is estimated by every model, and (c) some parameters have multiple estimates, generated by different models. To make the interpretation easier, we converted unstandardized variance estimates into the proportion of variance because of trait versus state, and pooled comparable estimates across models into a single estimate wherever possible (see Table 7 ).
Three key points about cross-informant congruence were evident. First, in childhood, cross-informant congruence was much greater for the TI component of depression (median r ϭ .58) than for the TV component (median r ϭ .12). Second, in adolescence, cross-informant congruence was strong for the TI component (median r ϭ .54) and moderate for the TV component (median r ϭ .38). Third, the larger TI correlations revealed stronger evidence of cross-informant convergent validity than has typically been re-3 Equivalence of TV factor variances was accomplished using nonlinear constraints in Mplus. For example, to equate v(TV1) and v(TV2) in Figure  1 , we imposed the following constraint: 0 ϭ v(TV1)‫-1(ء‬s 2 )-v(TV2), where s is the TV factor stability coefficient. 4 Pooled estimates are simply an average across the set of generated allocations, whereas pooled SEs combine both the average withinallocation variability (i.e., sampling variability) and the between-allocation variability (i.e., PAV in parameter estimates). Parameter estimate significance tests were based on these SEs. Additionally, we assessed the relative amount of parameter estimate variability that is attributable specifically to PAV by computing the PPAV (proportion of total variance attributable to PAV) and RPAV (ratio of between-allocation variance to within-variance) for each estimate. Across all pooled structural parameter estimates, the median PPAV was .20 (IQR ϭ .08 -.40) and the median RPAV was 0.25 (IQR ϭ 0.09 -0.67). This document is copyrighted by the American Psychological Association or one of its allied publishers.
ported (although this comparison is complicated by the fact that some studies report manifest variable correlations while the current study focuses on latent variables; Achenbach et al., 1987; De Los Reyes et al., 2015) . Three key findings about variance and stability were also evident. First, the proportion of variance because of TI versus TV factors varied considerably from informant to informant. Self and parent reports contained relatively large proportions of TI variance, whereas peer and teacher reports contained more TV variance. Second, the proportion of TI versus TV variance also varied across cohorts. For self-and parent-reports, the proportion of TI variance increased from childhood to adolescence; however, the TI/TV variance ratios for peer and teacher reports remained relatively constant. Third, the stability of the TV dimension of depression varied by both informant and cohort. In the younger cohort, stability estimates ranged from .41 (for teachers) to .76 (for parents). In the older cohort, stability estimates ranged from .28 (for self) to .86 (for peers).
To see the combined effects of the TI and TV factors, we plot the longitudinal stability curves for each informant (see Figure 5 ). For the sake of comparison, we also plot the curves that derived from our earlier multi-informant TSO analyses. As shown in Figure 5 , these curves differ by informant and by cohort. Self-and parent-reported depression factors have stronger time-invariant components in childhood, which become even stronger in adolescence. Teacher-and peer-measured depression factors have weaker time-invariant components in both cohorts.
Comparing the informant-specific curves to the multi-informant curves is also important. In children, the curve for parent reports is almost identical to the multi-informant curve. The child self-report curve is also relatively close. The curves for the peer and teacher reports, however, drop to a much lower asymptote, reflecting their lower TI variances. In adolescents, the curves for the self and parent reports again resemble the multi-informant curve; however, they estimate the TI variance as higher than did the multiinformant analyses. The curve for the teacher report again has a much lower asymptote, suggesting less TI variance, compared with the multi-informant estimate.
Discussion
Three major sets of findings emerged from the current study, generally supporting our hypotheses. One pertains to the crossinformant agreement and overall convergent validity across measures of depression obtained by self-report, peer nomination, teacher ratings, and parent report. The second pertains to the longitudinal structure of the depression construct, specifically the degree to which depression can be conceptualized in terms of distinct time-invariant and time-varying factors. The third pertains to the discovery that the longitudinal structure underlying informant-specific measures of depression varies depending upon the child's age and the type of informant. These findings have implications for theoretical models of depression and for longitudinal research on factors that predict change in depression over time.
Cross-Informant Agreement
The first set of findings pertains to the convergent validity of our depression measures. Our zero-order correlations among measures obtained from self, peers, teachers, and parents were very similar to the cross-informant correlations reported by Achenbach et al. (1987) . Across all waves and both cohorts, all but one of the median cross-informant correlations ranged from .28 to .34, supporting Achenbach et al.'s conclusions 30 years ago. The one exception was the correlation between teachers and peers (median ϭ .42). These correlations were smaller at the upper grade levels.
Results from our multiwave, multimethod confirmatory factor analysis yielded stronger evidence of convergent validity than did the zero-order correlations. Longitudinal trends in validity estimates also emerged. In the younger cohort, median factor loadings ranged from .45 to .65. In the older cohort, factor loadings ranged from .46 to .62. In the older cohort, the validity coefficients dropped from about .65 to .50 after the first one or two waves of the four-wave study. This drop could be because of age effects or to the effect of moving from elementary to middle school. Alternatively, the drop could also be an example of the kind of validity attenuation implied by Twenge and Nolen-Hoeksema (2002) over the course of longitudinal studies. Arguing against the latter, however, is the fact that such effects were not evident in our younger cohort.
Results of our dual TSO model analyses revealed that crossinformant agreement varies as a function of both age and the type of longitudinal dimension under investigation. Supporting our hypothesis, cross-informant congruence was strong for the TI component of depression in both children and adolescents (median rs ϭ .58 and .54, respectively). Even though the time-invariant component of depression was based on the consistency of depression scores across time, this component also showed significant Note. TSO ϭ Trait-State-Occasion; TI ϭ time invariant; TV ϭ time-varying. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
consistency across informants as well. Given that a particular type of informant likely observes children in a particular setting, this cross-informant agreement suggests that the aspects of children's depression that are invariant across time are also relatively consistent across settings.
For the TV component of depression, cross-informant congruence varied as a function of age and source. In the younger cohort, the TV component of children's self-reports showed near-zero congruence with other informants, despite the fact that parents, peers, and teachers did show evidence of congruence (median TV correlation ϭ .40). In the older cohort, the TV component of depression showed congruence among all four informant types (median TV correlation ϭ .38). The low cross-informant agreement for children regarding the time-varying aspects of depression implies that other's perceptions of temporal variations in children's depression scores do not agree with children's self-reports. This may have important theoretical implications. Depression is an inwardly focused emotional process that children may have difficulty describing to others. Consequently, self-other agreement is not large for this time-varying component of depression. Adolescents, however, may be more aware of and better able to talk about variations in their internal experiences with others; hence, the TV Tables 6 and 7 . First subscript denotes wave; second subscript denotes parcel. This document is copyrighted by the American Psychological Association or one of its allied publishers.
component may be more readily inferred by others, leading to better cross-informant agreement at older ages. These findings have important implications for researchers who seek to measure change in depression during childhood. Children's reports about temporal changes in depression appear to be completely different from what parents, peers, and teachers are reporting. We must reconcile this observation with evidence that all four sources of information appear to be valid. An important question for future research is whether children's and others' reports about the time-varying component of children's depression represent valid measures of two almost completely different processes.
Longitudinal Structure
The second major set of findings focuses on the longitudinal structure of depression. The application of TSO models to multiwave longitudinal data enables investigators to clarify the degree to which latent variables can be characterized in terms of a completely stable, time-invariant dimension and a less stable, timevarying dimension. Supporting our hypothesis, in both children (Grades 3-6) and adolescents (Grades 6 -9), depression contained significant amounts of both TI and TV variance. Depression contained 62% TI and 38% TV variance in children and 46% TI and 54% TV variance in adolescents. In neither group were the amounts of TI versus TV variance significantly different from each other, suggesting approximately a 50/50 composition in both groups.
These findings have implications for etiological models of depression. Approximately half of the depression that a child or adolescent experiences at any given point in time appears to reflect time-invariant factors. Such factors might include certain biological or genetic contributions to depression (Musci et al., 2016; Tabak et al., 2016) . These might also include stable environmental This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
factors (Conway et al., 2016; Kendler et al., 2011 ). An interesting find was that twin studies of depression have partitioned the variance of depression into that which is because of shared genetics and that which is because of shared environmental factors (Ask, Waaktaar, Seglem, & Torgersen, 2016; Eley & Stevenson, 1999; Muthén & Muthén, 1998 Matthews et al., 2016; Rice, Harold, & Thapar, 2002; Tackett Waldman, Van Hulle, & Lahey, 2011; Zheng, Rijsdijk, Pingault, McMahon, & Unger, 2016 ; see also Livingstone et al., 2016) . Both sets of estimates vary substantially (partially as a function of age or developmental level), with estimates of genetic contributions ranging from 2 to 57% (median ϭ 21.5%) and estimates of shared environmental effects ranging from 1 to 38% (median ϭ 36.5%); however, their combined effects are quite reliable (with a median of 52.5% and a range of 39% to 62%). The latter is consistent with the idea that what we have identified as a time-invariant dimension of depression might well be because of a combination of genetic and stable environmental factors.
Conversely, approximately half of the reliable variance in child and adolescent depression appears to reflect factors that change over time. Cognitive and behavioral theories of depression implicate various social and cognitive diatheses (Abramson, Seligman, & Teasdale, 1978; Beck, 1964; Lewinsohn, 1975) . Such factors, although somewhat stable over time, emerge over the course of development and cannot be considered 100% stable, at least during childhood and adolescence (Tram & Cole, 2006) . These findings also have important implications for longitudinal studies of factors attempting to predict change in child and adolescent depression over time. By definition, the TI component of depression does not change-at least not under the circumstances that pertained in the current study (i.e., the ages and developmental levels covered by the current study, the absence of any systematic intervention).
5 Consequently, when data analytic strategies conflate the time-varying dimensions of depression with its timeinvariant dimensions, researchers will tend to underestimate the extent to which etiological factors and clinical interventions truly predict change in depression. This problem can be alleviated by the careful selection of measurement methods that are especially sensitive to the time-varying aspects of depression and the use of statistical methods that can distinguish these dimensions (e.g., Spielberger, Gorsuch, & Lushene, 1970) .
Method and Age Differences
Our third set of findings shows that the longitudinal structure of depression differs as a function of the child's age and measurement method. Consistent with our hypothesis, children's self-report and parent-report methods revealed relatively balanced sensitivity to the TI and TV components of depression. For children, self-and parent-reports were equally sensitive to the TI and TV components of depression; in adolescents, self-and parent-reports reflected somewhat greater sensitivity to the TI than TV aspects of depression. Our teacher-and peer-report methods were considerably more sensitive to the TV dimension of depression than the invariant dimension in both children and adolescents. The generally lower levels of TI variance for the teacher reports and peer nomination methods (compared with the self-and parent-report methods) may be because of the fact that the teachers and peers who rated a particular child tended to change from year to year (compared with the informants who completed the self-and parentreports).
These findings suggest that the choice of measurement method has important implications for longitudinal depression research and that these implications vary depending on the participants' ages. If the research goal is to identify variables that predict change in depression over time, researchers would be well advised to use methods that are especially sensitive to the TV component of depression. Teacher reports and peer nominations might be particularly good choices. Conversely, when the goal is to assess stable individual differences in depression, researchers would do well to select measures that are especially sensitive to the TI component of depression, such as parent-and self-reports. Of course, better than relying on a single source would be to obtain depression information using multiple methods, some of which 5 We also note that just because a part of a construct is TI in the context of one observational study does not mean that it will be TI in the context of a different interventional study. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
might be more sensitive to time-invariant dimension and others who might be more sensitive to variations in the child's depression over time.
Caveats and Future Directions
Despite the various strengths of the current study, several important shortcomings should be noted, each of which suggests directions for future research. First, throughout this paper, we have referred to the time-invariant component of depression; however, this term should not be taken to mean that this aspect of depression is impervious to intervention. In the current study, we assessed change and stability of depression over the natural course of child and adolescent development, not over the course of treatment. Certainly, we would expect that the time-varying aspects of depression would be more easily affected by treatment; however, psychological interventions that disrupt stable cognitive diatheses for depression or psychopharmacological treatments that affect what would otherwise be stable neurochemical systems might very well impact the time-invariant aspects of depression as well.
Second, we have tended to attribute systematic variance of single-informant measures to the informant or to the settings in which the informant most often observes the child. However, this This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
variance is really because of all aspects of the measurement method, not just informant type and observational setting but informant transience and instrument characteristics as well. To disentangle these sources of variance more completely, researchers would need to obtain multiple measures from multiple informants (potentially about multiple settings). Third, certain methods were not used in the current study. Most notably, we did not obtain a measure of depression based on clinical interview. On the one hand, many clinical interview methods (e.g., K-SADS) involve obtaining information from parents and children, and therefore, represent a systematic method for integrating depression-related data from multiple informants. On the other hand, this very strength creates complications for a study designed to examine informant-specific measures of depression. Nevertheless, understanding the longitudinal structure of clinical interview methods for assessing child and adolescent depression is critical.
Fourth, the current study spanned a relatively large timeframe and focused on two relatively large and diverse community samples of children and adolescents. Although these represent research strengths from the standpoint of enhanced generalizability, community samples do not typically contain very large numbers of people with severe levels of psychopathology. An important direction for future research would be to examine the longitudinal structure of multi-informant depression data in clinical or high-risk child and adolescent populations to judge the generalizability of the current results.
Fifth, the comparison of our results to those of Achenbach et al. (1987) and De Los Reyes et al. (2015) should be tempered by methodological differences. Our approach focused on the correlations between latent variables, which are not attenuated because of measurement error, whereas the studies they reviewed typically examined correlations between manifest variables, which are affected by measurement error. We note, however, that both previous reviews discount this explanation, noting that the low correlation they observed ". . . did not necessarily indicate that such reports carried poor psychometric qualities, as they also observed satisfactory test-retest reliability estimates for the informants' reports they examined" (De Los Reyes et al., 2015, p. 860) . They attribute variability among their low correlations to other factors.
Sixth, we encourage discretion in generalizing from these depression results to other forms of psychopathology. The proportion of TI versus TV variance in depression may be quite different from other dimensions of psychopathology. Similarly, the degree of cross-informant convergence may also vary across disorders. A valuable direction for future research would be the application of TSO methods to different forms of psychopathology.
Despite these shortcomings, the current study yields several important results. Implications for theory derive from a clearer understanding of the longitudinal structure of depression in children and adolescents. Implications for longitudinal research derive from the idea that efforts to predict change in depression over time might benefit from a focus on the time-varying elements of depression (see Cole, Nolen-Hoeksema, Girgus, & Paul, 2006) . Finally, implications for measurement derive from our discovery that cross-informant agreement varies as a function of both age and the TI versus TV component of depression.
